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tfz. mT-iJ:t7.^<Dmmi:^Mti^lzm^^fzib(Dy^'7 ^-1$^ tLX. Berry- 

Robnik/^°^ ^ p htixisy) (m^w^xm. 14). m-^M^u<7)mmx p 

5) o 
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[0 0 10] 

^KD^M-^mikL^io ti-:hm<7)mMii. s^-'<DmA^m^^xi>. mj-ij^^ 
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■f^^t :^'^X ^ , L:/}-ii w—<DUm- ^fflv>T^C:OJ:-)^)2;^H(^$IJt^ 75^^ oj tg-e 
[0 0 12] 

—yj. -^y-ny (Mn) =^^t"<^KI14^^%c0v^^)Pm: l9^^Rrtg^9>^"AM 
Jt#tCj:o-C. J: ^)?^v^^^iaff^14^JfoGUE (Gaussian unitary ensemble)a^- 
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[0 0 15] 

^mf&^fi^m^^M-ML. mm<DmA-^m^^^i^<^x$>'oxi>. mmun^m 

i>(Dim\y^Xi>Xy^^-/}K Mci^miZli, m^i£^^i^ (S i^^G e^j:t<D7tm^m' 
GaAs. GaP. GaN^h^<7)lll - V:^'fb^!^4^##. Z n S e ^ 

<7) 1 1 - V I mit^^m^mi^^^ t') xhho mi <DmM^ x i/m 2 ofwti. m 
mmizi±^^B:^-h^j:^. -m^^i>ziim^<Dm^^m-r^o x^Mm^i^zii^ ^7- 
^m^ii. m^if. ^m(D^^Bf&^m^m^^xmi(7)mmt^j:^B^Bmiixrfm 
2<Dm^t^j:hm^Bmiffic&^^i>^ti>zx *)jim^^^o mi<omm}ixvm 
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1 <7)^Miti3 ct 2 <^)fIit75^''?-n-?tL G a A s "b 5^ «9 > h > TWl//^' >; T^it^i^^ 
A 1 G a A s /i»^'b^-?>J^^-r~^)^o S/i. J: ^9 i^v^^UJttliBV^T^tiSt^ -col§B>q 

Ti^^-en-etL I n G a A s ^^"^4^ 19 ^ h y^^)^^/^') TW^i)^A 1 G a A s 

±feo«#o enin tcj^n x. -c . m^-.^.o -7 ^ ;i/ ^ r^fi ^ ^^oiit t^is^t- ^ ^ t 

[0 0 18] 

1 <7)fIJ^ioJ:(^-^2<7)fIJt^^^'^'i>.^<7)m^^,^, *M6t)4S:T-:^^^^^1-^:^ 

m 1 <Dmm<D h^>^y T-isXV'^ 2 (DmitP^<D v^y^yr -l^XTtt^ 
[0 0 191 

jt^T. z<D^m<DmmMmiz^^^xmmt^o 
x$>^^7'a^^^^m^^f2m'?-i3t7.mm:i<z^^^xm.mi-^o 
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[0 0 2 0] 

HI UC^-ri ^ ic. — iST&^^L -9-^ h 75^^=5: ^iE;^^&^^#x. >2>o Elite 

mki] 

Hi=-tY: cic, + y: + H.c. (1) 

fzfzL^^X\ <p, Q> am&m'^^ h ^m^ir^o tfz^ tithyy^^yr 

-x^^o y y i^i^^'T y ^ p i<zx^xmx^ti^^o ^^X\ Vp i± 

-V/2 <vj,< V/2 (2) 
[0 0 2 1 1 

7C^.T-{± , yy'TArf.y-yi/^ )V<D^^mi)^ t'^i t:/h ^ <xi>. -tf o -e ^ ifixl£ 
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[0 0 2 2] 

Hi 

Cm 

, m^^^ I m> tm< 

Hilm) = e„.|m> (3) 
X-i>^o fzfzL. m=0, 1, 2, ' • ', nX^^o 
[0 0 2 31 

m9] 

'^3 = - ^i-i (4) 

t-fho tzfzL. j = 1 , 2, • • • . n ,h L/c<i: 
[mi 01 

^ = :^E'*'i (5) 
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mill. 

eo = 0 (6) 

-1 rn m 

= =E^i = E«i (7) 

[m 1 2 1 

= -z^ (8) 
a; ^ ' 

T^^^o ^MfB^'^ (the density of states) (± 
mi 3] 
1 

1 

771=0 



P(0 = E - (9) 



"tr^^^^tt^ -C-O^jo^ (the staircase function) 
[^1 4] 

A(f)= r dT,p(v) (10) 

^t\%ir^o ^ffbtLfcstaircase functionfi^ T y y ^ — )VT y ^' (unfoldin 

mamm^^^ (s) t^'^y><h^-^<7)A3 i^iti^tm-r^o 

[0 0 2 4] 

'^m^m<Dm^. mi&mmn.mmmid-^p (s) ^ A3 mt»{±Poisson ^^fij 
[mi 5] 

Pris) = e-» (11) 
A3(n) = ^ (12) 
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tr^<fBi£^tt^ mi^:^^^^<7)t|r^, GOE (Gaussian orthogonal ensemble 
mi 6] 



[0 0 2 51 

^mWMlth^ =16 0 O-e^^o mT-mi5{in = 2 0 l>e>-ibn = 800<^^)<0 

^mmLfzo t = i^@^L. vim^Lxm^iJt>^\tim'm-t^o 

[0 0 2 6] 

1112 tc«ia^mfiP«^P«1Pi^^P (s) I1I3HA3 ^tfl^^LfCo Vtt 
TV =2, 6, 10, 14, 18, 2 2imy^^fZo y=2<Dm^. ^.(DM'f-miiL 

—:fj-^\ V=2 2(7)^"^. ^.(Dm^mii^ffii?oisson 53-^<7> ^ < ffi 

= 2 2 omtliZi^^X. ml^-^t^^:^^hnm^^.^<^^it-/)'^^httX\^^^o 
[0 0 2 71 

z(Dm 1 <Dmmfmjz^,^m^iJt:^mw.i'Z<^^^xmm-r^o 

[85:1 71 



^goe(s) 



2 



(13) 



A3(70 




(14) 
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mi 8] 

mi 9] 

H 

m2 0] 

<P,9) <P.9> P 

p p ^ p 

(15) 

/s:7^iL>rCT% <p, ci> am^^^^ h^MMir^o tfz^ tiiimim<Dh 

>S>o >1«1T% vp {i 
[^2 1] 

-V\/2 < i/p < Vi/2 (16) 

wp tictoT^A^^'^o >l^t:\ wp {± 
[^2 21 

-F2/2 < u;p < V2/2 (17) 

'2) o 

[0 0 2 81 
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^MT-^.^^i-^Wtt^^^o mx.l£^ Vi Xti <V2 /t2 m 
1 <7)® T&^'l:^ p^; ^ >^ Hi o T#^# Ifhti^ m.'f'Jh ^ ^1" -i) flit. H 2 Ti^nJ 
a^^-tt C J: o T ijf m# tt ^ n ^ ^ ^1- -2, MJt i: ^ -i) o 

[0 0 2 9] 

c <Dm^. M 1 w oTf J; i/m 2 /i<7)±pij tz, < .h ^ ^ n <Dm<^^m 

[0 0 3 0] 

L . t 4- o r ^ -e^ ^ 9 o 

^ti. t3 >ocoJ^^^#x.^o ^<7)B#. ^^(Dm^tmi-mtiii^^^irho i> 

[0 0 3 1] 

j^j.Tt;^i-miitft#-r(iL = 4 ott. ^mizmm&^mw^i'^^m^^^z.tK 

■tho ^ttsm{i2 l2 = 3200-e^)^o wmM-kitr^^ 19 

0 li)^hn = ^ 0 0<Di,(DimmLfZo i^X'r(Dt\%X\>t. tl=t2=l^ t3 

= 0. 5, vi =2. V2 =2 0 ^@aL. ^^m^Lxm^^ij^j^mMm-r 

[0 0 3 2] 

n 5 lizw'&.mmm^ mm6^^ p (s) meicAs ^its ^ ^ l 7t o ^ <7)^ 

tLTfi. ^=-4, -2. 4, -0. 8, 0. 8, 2. 4, 4 ^fflv^fjo ^ = 
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<p <^i^1}U t^i^o T. ^ > ^" A :r°r- > V -v ^i^ J: ^ BiSL<7)M L 2 trOtgipl:^)^^ 

^ LTnr^^fitJ^Poisson ^^^ict^&d ^t^^^y)^^o 
[0 0 3 3] 

L T tiSakaki i ^ »s^j75^^^ ^ (±1 10. 1 1 ) o 

[0 0 3 4] 

m2mt LX(D'^^Bm 1 2 Lx<D^^Bm 1 3 ^^tLxmi^ 

tim^i<z^^Lx^-fT3m^^'mm.^tix\^^:ho zzx\ mimtLx<D^^Bm 

x.{f (1-2) XI Ol8cm-3) V-zf^flXy^^ho ^LT. 1 1 

Btc^itMi 4 ^^tLxmmi 5-^mf&^*i. ^^emi 2(D±mizmmmi 
ift-Lxmmi 7:^m}&^nx\^^^o 

[0 0 3 5] 

SSAtc^-Tct^t::. *«1 SJit^lSH^HH 1 1 > 13. 1 2 ^M^j^^ft^-tt 
^B^Bfi^ftvii: LT(i. W^t#«'ft^^^BJ2Kft (MOCVD) -^^^^T-iaJ^e 
(MBE) S5^i:^"^fflv^^^i:7&?T-§^o ^ta^a^ 1 2 ^^mW<r> 

mi<zyr^^m^€^m^^Mfmv-y't^o >Xiz^ iSbWi 2±tc^itMi 6^ff^^ 

L. ^ ^ti^o±t;2*mflI. ^!l^{i~#SM^?FMLT«^l 7 ^ff^jS1-^o mz 
. BIS Btc^1-i 9 t::, ^« 1 8 ^aMM^^lii 19 (^^^-T'So -^t::. Use 
tz^-Tctdlc, SttlL^c^B^B« 1 l±t3*eitMl 4 ^ff^^L. ^^H-e<7)±tc# 
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[0 0 3 61 

2 ^ LTS i K-T'G a A slf. I^h^b^ 1 3 b LTT> K--7'A 1 G a A ( 
A 1 '^mtm^^fQ. 3) . #fe#mi 4. 1 6 <h LTS i 02 fli> «S 1 5. 1 
T^LTA im. »«1 8 t LT^^^ItttG a A s^^S^fflv^^o 
[0 0 3 7] 

mt LX(Dl^^um2 2 T<l: LT<7)|Sb^b^2 3 LT»T-;(J^ 

t LTOISb^h® 2 2 tifi^^^^pgTi^^^^ < t ^ISb^b® 2 1 J; 19 ^#<^^-r^o 
^hK. ^b^hS2 U;(i7>^-^j-^^ L-C<7)|tB^B^2 4. t LT<7)f§ 

B^B^ 2 5 i3 J: ^ LTCO^B^H^ 2 6 tS^IR^^^^ tt. ^b^H 2 2 t;(i^lt 

)!<!: L-C<7)|gB^B/l 2 7 tLT v^^o ^LT. ISb^b^ 2 6 (DmMh^mM2 8 

tj[si#-e^ i> (D xmm ^^ffl&-r o 

[0 0 3 8] 

m^fD^Wm^kmf^ t . ISb^b® 2 1. 22<hLrT>K--7'GaAsil. ^ 
B^B®2 3. 2 4. 2 6. 2 7 i: L-CT> K->^A 1 G a A (A 1 ^^ti^J^ 
(fO. 3) . ^B^B^2 5 <!: LTS i K-T'A 1 G a A (A ia^{±^Jx.{^0 

. 3) . mm2 8. 2 9 LTA 1 m^m^^^o 

[0 0 3 9] 

doing n^i-*T-;^:t;^^gtii3v^T{±. ^b^©2 5 ^»<b'W#&^n-5>m^^7i^' 
^&?-:X:Pig<0^v^^B°H^2 1 tc#;&-r'i>NF. ,^Ji^J16<Jtim'5>^v>. mm2 8. 2 
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[0 0 4 01 

[0 0 4 1] 
[0 0 4 2] 

[^2 3] 

[85:2 4] 
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m2 5] 

^2 = - E *p.vcic, + E t/^e^cp + H.c. (18) 

Vp izX^X^X^ii^o ^^X\ Vp fi 
m2 6] 

-V/2<t;p<l72 (19) 

>>^-7t - tp^q (i 
[^2 71 

tp., = exp(27r»ep,,) (20) 

T'^)f). ^p,q fi^p,q =- ^q,p ^^M/iL. I^p,q I < ? / 2 J: i9 ^i^S; $ 
iX^y>^''2^^mx$)^o $ >0(7)B#t;^>^-AS|J#5?>^^#A^tL^o 
[0 0 4 3] 

^m.<r>m^M^^ir:h<DX$>^-^^'b. ^ .rT'#x.Tv>^^(7)-9-^ XL a J: «9 
[0 0 4 41 
m2 81 
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m2 9] 

^ m^^^ h)l^i I m> <!:♦< 
0] 

Ho\m) = €^\m) (21) 
X-$>^o fzfzL. m=0, 1,2, • • •, n-e^^o 

[0 0 4 5] 

t-r\ n + 1 1H<7)a:T-^{£ 
[icSlJ 

[1^3 21 

= e, - €j_i (22) 
t1-^o /c/f j = 1 , 2 , • • • , ntLfzt^. 
ms 31 

^=^E'^i (23) 
[^3 41 

£0 = 0 (24) 

2 m m 

= =E'^i = Ef2i (25) 



[15:3 51 



% = S (26) 
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[^3 6] 

p(^) = ^E%-e-) (27) 
[^3 71 

A(€)= r df;p(77) (28) 

J —oo 

trtfM-t^o tf^tL/cstaircase functionfi. T>y t-)\^T-( y^^' t^^^^Mi^ 

p (s) (h^s^'M y>t^-^(7)A3 ^tt*^ft#t"^o i"'eniz!i'</c=t9^^^ - 

[0 0 4 6] 

-^m»^^<7)m^. mi&mmummm^^p (s) i: A3 ^ttstiPoisson 55-^ 

[^3 8] 

Pp(s) = e-* (29) 
A3(n) = ^ (30) 

■e^<fe7£$n. M^:^t:^^.<D^^. GUE (Gaussian unitary ensemble)^ 
[1^3 9] 

Pgue(s) = ^e-^^V- (31) 
A3(n) = 2^[log(27rn) + 7-^]+0(n-») (32) 

[0 0 4 7] 
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^:^mmiL^ = 3 6 0 0 -e^-So A=FmitHi n = 20l7&-^n=1 800<^^ 
[0 0 4 8] 

mi otcftia®mis:rBirBiPi5^^p is) eh hcas ^itM^^L/Jo v 

tLXY=2, 6, 10, 14, 18, 2 2 ^fflv^fco V = 2 <7)t#^. ^,<7)4i^ 

^fiittt (iGOEo^o-eti (ri Bi^ ^ n . fit; ^ ST- :t ^ r-^^zt:^^ 

V = 2 2 (Di^^^ ^.(^MT-itii^ftfiPoisson 55-^ <^ ^ (DX^ < f£i^ ^ ti. T > 

Xhh :i ti)^^i)^:bo V = 2i}-hV = 2 2 (Dmt 

[0 0 4 9] 

^^r.m^^^o ^tih<D^m^^^'o^-TU^^-^-jf^m^fix\^^^o ^^nhcom 

[^4 0] 

-I 

m4 1] 
[m4 2] 
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[^4 3] 

0».<?) 0>.9) P 

p p p 

(33) 

[^4 41 

-yi/2 < < (34) 

wp Hi o T#A$ tt/i)o wp 
1^4 51 

-V2/2 <wj,< V2/2 (35) 

ho yy^ y T — 

[^4 6] 

[m4 7] 

«<^> = «,exp(27ri^W) (36) 

t<^> = t2exp(27r4f>) (37) 
<f = t3exp(27r4')) (38) 

[«5C4 8] 

^0) = -^(0, ^(2) = _^(2) 
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[^4 9] 

l^^l < ^/2. < < ^/2 

o 

[0 0 5 0] 
[0 0 5 1 ] 

•fho ±^mmt2 l2 = 7 2 0 Qx-hho m%n'^i\:\>z:^nx.^^)v^~m^m. 

Q \i)-hn= I S Q Q(Di,(D^mmLfZo i^Xrm\nx^t^ ti=t2=l> t 
3=0. 5.Vi=l.V2=12. e = 0. 1^0^ L. <f>^mmiLXmi-iJ 

[0 0 5 2] 

H 1 2 llftia^mfirBlFalPi^^^P (s) H 1 3 tCA3 ^ft»^^L;t:o ^5 
Offii:LT(i. ^=-4, -2. 4, -0. 8, 0. 8, 2. 4, 4 ^fflv^/iio 

V ^ ;l/ ^- (Di&\^^m 2 @ # < <7)iii|ii o L . T > ^ - V > 
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[0 0 5 3] 
[0 0 5 4] 

[0 0 5 5] 

m.tmt^^^^x$);b^f-T2m^^m^^fzm'^:fj:t7.mmx^^-^\ zo^m^. » 
\^^^zt^wi^^x. mi<Dmmfmizx^Ai^ij:^7.mw:<^m}&t\s\mx$)ho 

[0 0 5 6] 

^ 1 <Dmmmmx^M^fzijmzx^m:'f-miiLmmi:tmir^o i^JiTtc^-rm 

{i2L2 = 1 2 8 0 0-e*^o M^+^^'fbt; J: J^^^^i^^'-@Wfl^^i6. mi^ 

mumfA^MfMi-^o i^j.Tmfnxii^ ti=t2=i> t3=o. 5.vi 
= 2, V2=20^@^L, <f>^mmLxm.^ij^:^^^um-ti>o 

[0 0 5 7] 
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t-r. m^-m^t Lrn = 2 O l:*-^n = 3 2 O 0 O ^ co^fljffl L/ilt^#!l=^ 

yf^-To mi A iz-m&WMummm^^p (s) =sr. mi stcAs ^iti^^tTt 

o i><DmtLXli. 9J=-6, -3. 6, -1. 2, 1. 2, 3. 6, 6 ^fflv> 
;'jo y5 = 6 Oi^-a-x > v^;l/J^^WV4^~-<7)jg:V^^2^i;#< cOigipS'S: 

o 

[0 0 5 81 

T . i <Dm^^.<Dm^ iJt^^^i mm -r^^t^^x-^^zt h o 
p = i- p 

I$^5 1] 

p) = p^e--erf{^) + (2pp + ^) e^-^^^V^ (39) 
1^5 2] 

erf (x) = TdT e-"' (40) 

^fflv^y^o «1(7)M^P2 is, p) ti. ^ = 1 <7)B#Poisson ^/fliOP (s) h — 
^ = 0<7)B#GOE^^^<7)P (s) <h— Ifci-^o i9 , p^Oi^^hl^t 

(s) ±fsP2 (s, p) xikmKmxLtz^^<D p(D^x^^o m^m^^ 
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^-v: 27/ 



[0 0 5 9] 

±f^O^JIi3^t'2>Berry-Robnik/^°^ ^ - ^ ^Hl 1 6 tC^-To ^ (Di^^^^M^X- 
Berry-Robnik/^• 9 ^ ~ ^^i^ # ^lit 19 . ^^14:6^':^ iv^«l<h^^LTV^^o 
^ <7)M^^^cf4^v^Berl-y-Robnik/^°•7 ^ -^(iy^ii'^L. <f>=-2 tcioV^TiitSt?/? = 

^T. C<7)-r*-^(in = 2 0 1/&^^n = 320 0 OjAV^JE-^wi^^'-fRittCMI- 
[0 0 6 0] 

1 2 0 0 t 1 0 0 O^Xm^m^^Xm.=f'mit.mt\^nnLtz^ik. Berry-Robnik 
^^"7 ^-^ 'k\kmLfzii<D. [s]^iiln= 120l7i>^^n = 2200 tX(D 1 0 0 
Q^m^m^^fz^^. n = 2201 ^-'bn = 3200 t-CO 1 0 0 O^^m^m^^ 
fzm^i:7S^i-o :i(D^m^^hmh:^-^j:Xol>^. 2 0 1 - 1 2 0 OcDit^^i^^^^ 
^^)U^^~(DVimim^Lfzm^ii. itm^4^^ ^j: i> <7)mf<:-iS^^X i^i^^ ^j:Berry- 
Robnik/^°7^-^7&^^#^bn-Ci3 19. M^^^tcOf^K^^^^ib ttTv^^o 12 0 1- 

2 2 0 o<Dj:.^.)i.^~--^mt^t^ ry^-yy^Wl^^h ^T^^i < ^ 19 

. ^<Dm\^i±2 2 0 1 -3 2 0 0(7)j:.;tWU4^'-tCj3V^TJ; «9^^-e^^o 
[0 0 6 1 1 

t ct o d (D^<7)m^^.(0 y^)V^ mU:^^ n = 20l7{»^^n=1 200<7)FHl 

i-nmir^m^. mT-^<7)jc.^f±iii i7<7)2oi-i2o o<7)T'-^m:oT^ 

^ n = 2 2 0 0 (OmizUW-ir^^^^. mj-?h<DfZ^^iim 17cO120l7J>^«b22 

0 o<^7"-iJ'm:o-c^<iei$$tL>g,-e^)^do -eLT. ^<7)^.<7)mT-^.<7)7i 

5 miiT^^'n = 220 l7&^ibn = 3200 OPalllfigl-^J^^, mT-^.<7)ft>^{i 
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I11702201>6^ib320 0<DT-^iZX^X^<mm^tL^X-$>^d o 
[0 0 6 2] 

m±oJ;9^3^ -oils (7)^itf^igtc j:tL(i\ Mi^^:t;^(; J: oTJrffMttfb 

is tt -6 KT-^> c^MT- :^^>^14^ct:i9/2;lBffltcL;^-4) ffl^ H $IJ1^ f -i* t t&^'-C 
[0 0 6 3] 

[0 0 6 4] 

Mit#t:-(iL = 8 0 ^ L. ^mi~mmmM^^i^i:m^^^ z t i^zt ^^^m 

mf±2 l2 = 1 2 8 0 OT'^b'&o ^m^MitiZX JC^^U^'-g^^flS » 
i^me^ft««:ff»-r^o i^JLT<7)tt^T-f±. ti = t2 = 1. Vi = 2. V2 = 
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2 0^H^L. ^im^LXm^iJt:^n'kMm-t^o t3=l/2, 1, 2, 
4, 8 *fflv>/zo LTfin = 120l75>^<bn = 320 OO^O^fUffl 

LTtZo Berry-Robnik/N°7 ^ -^5' 1 8 I^ZTf^-to M 1 8 KiS\y^X t 3 = 1 / 2 
m^t. ^<7);'c§4'fI*t-eBerry-Robnik/N°^^-^ 56^^:^^ 4^111^110. -^^£14/6^' 
;^^v>C: t ^^LTv^^o ^ (7)^^^-^Z'(i|£v^Berry-Robnik/^•^^ -^(i?^^^L, ^ 
= -2 Ki3\^^xam$p = 0izmmL. ^.7^i^'»Hp*^^W14S^^i--i:=^t:i* 

[0 0 6 5] 

tc is V ^ T ^ ^ > iJ'" A ;J^° X > -fy^ ^"'il < T ^) -If n -e 4- V ^ PI 19 , 

=^^tlt^&o-r. ^iei^2St C0ST-^:^S/^>^7I i: o T|iE*^=>^ -^TC^.-Cfi^ < 
1=1. t2 =l'e*o/io la£oT, Kipiii^;a-e~tt4 t:-i)oT. C 

[0 0 6 6] 

^(C, Inverse participation ratio (jtM-^^) fr:: J: '2»/^?tf^^ov^T|^i^1- 
^ o 

T>i5^-y >^SOj5l^lftCi3V^T. ^aE^;&^^ LtfLffffl v^ibtL^ Inverse part 
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icipation ratio tti. J^Tt-^ft ^tL^Mtrab'^o 
[ms 3] 

r 

[^5 5] 

Cm 

w=^i)^'Tti)-^o mm^^<^mm^^^ t>x<^ti^^xh^o m^'-\km(^^mtL 
xmn-^^^ CO (7) a 1^ lx\^^^ rMtttx 



'^-('^ - ^ - otherwise ^^2) 



^#x.'?>o vl <7) ^ § Inverse participation ratio {± 
[^5 7] 

ttm = / dV^-^ = - (43) 
[0 0 6 7] 

.r<7)i^>r<7).^(Ci3V>Tlt*t"^o >I^-efiL = 4 O ^ L, N=2 X 4 o2 = 

^-(D^^ y Y^nx^mt\^fzw^^m\^xm^-thz.hifm\\x^^^ 

[0 0 6 81 
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^-v: 31/ 



[^5 81 



a{E, W) = 



fi{E,W) 



(44) 



[^5 9] 



Q{E, W) = {7n\E - W/2 < < E + W/2} 

me 0] 



(45) 



[0 0 6 9] 

HI 9H{it3 = iy2<Dm^. 0 2 OtC{it3 = 1 <7)^^> 1112 1 tifits 
= 2 <7)i#^. [112 2 t 3 = 4 <7)m^^. HI 2 3 t^fi t 3 = 8 ct)^^^^^ L t'^o 
Ztihcom'^'ii. <f>=-6. 9l=-4. <f>=-2. ^ = 0. ^ = 2. 9^ = 4. 55 

iig^'ffiiE^T&^^^'btt^i)!!! 1 gcoJ^^g-. « (E, w) 75^li^^^f^^^i-^jt75l^#^ 

LTV^^o —1iX\ t3 :^^±^^^m^^. a (E, W) ^HHi^u ^ t ^mit^<^ 
[0 0 7 0] 

1112 4tC, t3 <7)/h^^j:^m^.t LX<Dm^:^ ^ ^^W:(7)M:'i^n'^yf^to 
1112 4 IC^^-i 9 t^. ^<7)»?-;^^y^^St^i3V^-C(±, ^Ox-f^T^ K-T'A 1 
G aAs:^-h^j:^^mm3 1. -^Jx-t^ G a A s ^ ^^^S 3 2. -^UxfiTV 
K-^A 1 G a A s ( h ^^-^^l-/^'"; T) 3 3 . T > K- "7° 

A 1 G a A s i)^h^j:h\^mm3 4 i3 J: WJ^ffT > K-7°A 1 G a A s ;i>^^^<2) 
^^t®3 bijm^-kmm^iXXiiy)^ Tj^^^MCA IGaAs/GaAsXAlG 
a A s/A 1 G a A s/A 1 G a A s <^^T-ng§^7&^f^^^tL-Cv^^o --tr. 
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V ^ A tLT V ^ <5) (7)m<Dm {± ^ > r A ^°7^ > -> ;w (i^A ^ tir 

> mmms 4ii^mm^mi7r^-rmx-^:ho ttz. mmm3 4 ^mm-r^A 1 g 

a A s (7)A 1 ^(DBmm 3 4 OfE2iw<7)T)S<OJ^:7^;w^-7{)^^^:£ll 3 2 

<^fsS=i=<^T^<?)-3^^-^>'I/^- ct 19 Li^v^7{i^ I^M© 3 3 is ct ?J^lt® 3 5 Ofe 

> m^ms 5 ±^xi/m^m 3 I (DmwK^n^ timu^^if^^fiz^ fir ay), 

S^^fo 112 5t;i3V^T. Ec lii^m^w(OT1^(DJ^^^)\^^'~. Ey nmm^w 
<7) ±yffi <7) a: ^" - ^ ^ o 
[0 0 7 1] 

^^•e^c:,h75^^T'#^o tfz. :z(D^7-um^^ix^ ^.-'<Dm^^m^^xm-Wj\zm: 

[0 0 7 2] 
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[0 0 7 3] 

m2<Dmitti. ^tih<Dm'cm'^(Dm^:^^m't^j:m-mxs.^HzmmLxmir^ 

f^^-'^^ir ^mW^WlJQir h t {z X (9. c:n^<7)^ 1 (7)fltti3J:?/^2 

t-/)^x^^ tfzs^—(Du^^m^^xii^<r>xo^^ftmm(7)mn-^^osmx$>^o t 
[mil 

— -^x yy^U .-K T- > V -V ffJ <7)m^^^:ti^« ^ 1: ^ 7^^ *!) <50B&|^BI -e ^ a o 
[[gI2] 

[[113] 

mi tc^i-^T-';w^fflv>-cv^ jii/-->3 >m: i9t#<bn/::^:f:^^i-iii&i^m 
[m4i 

m-e^)'E>o 
[ms] 
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in 6] 

i-i8&*aiil-e*>'i)o 
[my] 

llI-e^)'6o 
[0 8] 

m9] 
[n 1 0] 

mi 1] 

"tr -2) o 

[012] 

[013] 

[mi 4] 

[01 5] 
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[HI 1 6] 

i-B&^li|-e*)^o 

[m 1 7] 
[m 1 81 
im 1 9] 

I12I2 01 
[B12 1 1 

-riii&^lil-e*)^o 

[1212 21 
[112 31 
[112 41 

lil-eib'2>o 
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[I1I2 5] 

o 

11> 12. IS-^H^H^. 14. 16-«iM> 15. 1 18- 
2 1 ~ 2 2 8. 2 9-«^. 3 1. 3 5-^lte. 3 2-^ 
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